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Abstract
Jobe-Shields, Lisa Emily. Ph.D. The University of Memphis. May, 2013. Profiles of
Early Family Risk and the Socioemotional Functioning of Infants and Toddlers. Major
Professor: Gilbert R. Parra, Ph.D.
Research consistently indicates that exposure to a range of early family risk factors is
associated with compromised social and emotional functioning in early childhood, but
less is known about configurations of multiple risk factors within families. The present
study investigated a range of risk factors representing family structure (marital status,
child’s father in home), sociodemographic context (maternal age, household income,
maternal education, and insurance status) and maternal psychosocial functioning
(maternal postnatal depression and prenatal physical and psychological relationship
conflict) from a person-centered approach in a diverse, urban sample of 819 mothers.
Latent variable mixture modeling was used to identify subgroups of families with similar
profiles across the risk factors, a seven-class solution emerged as statistically and
conceptually supported. In addition to larger SES Only Risk (30%) and Low Risk (31%)
classes, a Cohabitating Middle Income (13%) class emerged, as well as a class of Single
Mothers (6%), a class characterized by low SES and physical conflict (Low SES-Physical
Conflict; 11%), and a Low SES class characterized by very elevated postnatal depression
(Low SES-Depressed; 4%). When socioemotional functioning at 12 and 24 months was
compared between classes, results indicated that the Low SES-Depressed class was at
high risk for elevated ratings across domains and time points, and the Low SES-Physical
Conflict, SES Only, and Cohabitating Middle classes were also at more moderate
increased risk with differential links to different BITSEA domains. For example, the SES
Only class was at elevated risk across domains at 12 months, and particular risk for
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Internalizing difficulties at 24 months, whereas the Low SES-Physical conflict class was
at significant risk for Externalizing difficulties at 24 months. The Cohabitating Middle
class was at increased risk for Internalizing difficulties at 12 months only. These results
are discussed in the context of early family development with a discussion of clinical and
prevention-based implications.
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Profiles of Early Family Risk and the Socioemotional Functioning of
Infants and Toddlers
Young children who exhibit social and emotional difficulties are at increased risk
for the development of persistent and adverse social, academic, and mental health
outcomes later in life (Cicchetti, 1993; Duncan, Brooks-Gunn, & Klebanov, 1994).
Further, exposure to complicated risk contexts and family adversities increase the
likelihood that infants and toddlers will display such early compromises in
socioemotional functioning (Brooks-Gunn, Duncan, & Aber, 1997). To date, a wide
range of environmental factors have been linked to early childhood adjustment, including
sociodemographic influences such as family income, mother’s marital status, and
mother’s education level (Downer & Pianta, 2006; Feil, Walker, Severson, & Ball, 2000;
Magnuson, 2007). Additionally, family-related factors such as maternal depressive
symptomatology, as well as exposure to interparental conflict, have consistent relations to
poor child outcomes (Cummings & Davies, 1994; Murray, Woolgar, Cooper, & Hipwell,
2000; Whipple & Webster-Stratton, 1991). What is less clear, however, is how this array
of early risk factors work together in the development of compromised early
socioemotional functioning. As such, there is a need to better understand the nature of
relations among risk factors both within and across the sociodemographic and family
domains.
The measurement of sociodemographic risk is a complex task. Attempts to
capture risk with one number (e.g., the Federal Poverty Level) have been criticized as
unhelpful in the conceptualization of social disadvantage and its impact on families
(Bradley & Corwyn, 2002) in light of evidence that constellations of indicators co-occur
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and accumulate within families with diminished social and economic resources.
Similarly, facets of compromised family functioning such as maternal depression and
conflict do not occur in isolation and are found at higher rates in families with low
socioeconomic resources. Although correlations between and among family and
sociodemographic risk factors are well-documented, the patterns and configurations of
risk factors that occur within families are poorly understood (Copeland, Shanahan,
Costello, & Angold, 2009).
Empirical studies investigating risk commonly rely on variable-centered
approaches, with a focus on identifying additive contributions of one or a few risk factors
in the prediction of outcomes within a general linear model (Copeland et al., 2009). Such
variable-centered approaches may not fully capture the multidimensional nature of
multiple indicators of risk and their interrelations. Person/family-centered approaches
represent a conceptual and methodological shift to focus on relations among individuals
as opposed to relations among variables (Muthén & Muthén, 1998). Therefore, a primary
use of person-centered approaches is to identify relatively homogenous subgroups of
individuals with similar profiles across a number of measures (Bergman & Magnusson,
1997; Cicchetti & Rogosch, 1999; Magnusson, 1998; Magnusson & Stattin, 1998).
Person-centered approaches have been supported as particularly appropriate in the study
of families and multidimensional risk contexts (Bergman, 2001; Copeland et al., 2009;
Parra, DuBois, & Sher, 2006; Weaver & Kim, 2008), in that important information about
the individual (or family) is retained as opposed to lost in mean-based statistics. Because
of the multi-determined nature of child difficulties (Mash & Dozois, 1996), it is likely
that heterogeneity exists between families of children with socioemotional difficulties
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and that there are subgroups with varying profiles across risk factors that are more
homogenous.
A fundamental assumption of a person-centered approach is that subgroup
membership often is not observed (i.e., cannot be represented by variables in a model),
and thus must be inferred from data (Muthén & Muthén, 2000); to this end, analytic tools
have been developed to answer research questions from a person-centered theoretical
approach (for a discussion, see Muthén & Muthén, 1998). Several relatively recent
investigations have used person-centered approaches to answer questions about
configurations of multiple risk factors, and have all found evidence of identifiable risk
profiles and specific relations to psychological outcomes in late childhood and
adolescence (Copeland et al., 2009; Lanza, Rhodes, Nix, & Greenberg, 2010; Menard,
Bandeen-Roche, & Chilcoat, 2004; Parra et al., 2006). As socioemotional and behavioral
difficulties may be more malleable at earlier stages of development (Albers, Kratochwill,
& Glover, 2007; Feeney-Kettler, Kratochwill, Kaiser, Hemmeter, & Kettler, 2010), and
risk factors may show different configurations earlier in the family life cycle (i.e., after
the birth of a child), it is important to investigate questions regarding configurations of
risk in relation to earlier childhood functioning as well. Perry and Fantuzzo (2010)
investigated multiple maternal risks within a low-income only population, and identified
eight distinct profiles of maternal risk using hierarchical cluster analysis. They found that
these profiles were differentially related to children’s preschool skills, and profiles
characterized by high socioeconomic risk were associated with cognitive delays whereas
profiles characterized by high maternal depression were characterized by socioemotional
problems (Perry & Fantuzzo, 2010). Two recent investigations of the Family Life Project

3

have addressed similar questions regarding family risk configurations and early child
development employing person-centered analyses. First, Lanza and colleagues (Lanza et
al., 2011) recently published an investigation comparing a latent class analysis (i.e., a
person-centered approach) to variable-centered methods of capturing risk accumulation
to predict early caregiving environment in a rural sample, and found that the personcentered approach provided nuanced information crucial to the understanding of the
specific needs of at-risk families. Additionally, Rhoades, Greenberg, Lanza, and Blair
(2011) investigated configurations of demographic and family risk in the prediction of
executive functioning at three years of age. The present study builds upon this work by
(a) expanding the scope of family risk factors to include maternal relationship conflict,
(b) investigating risk profiles in a diverse, urban sample, and (c) investigating risk
profiles in the prediction of the longitudinal socioemotional functioning of very young
children.
The first aim of the present study was to employ a person-centered methodology
to identify subgroups of families with similar risk profiles across a number of indicators
including maternal marital status, presence of child’s father in the home, household
income, insurance status, maternal age, maternal relationship conflict, and early maternal
depression. Once subgroups of families were identified, the second aim of the proposed
study was to compare the socioemotional functioning of children at 12 and 24 months
based on subgroup membership. The remainder of this introduction will be organized as
follows. First, an overview of early normative socioemotional development and early
indicators of compromised functioning will be presented. Next, literature related to the
impact of sociodemographic adversity and family structure on early childhood outcomes
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will be reviewed, followed by a review of literature regarding the impact of family
emotional environment (maternal depression, exposure to conflict) on early outcomes.
Then, multidimensionality of risk and interrelations among risk factors will be discussed
in the context of person-centered analyses. Finally, an overview of the present study will
be provided.
Early Compromises in Socioemotional Development
Phenomenal physical, social, emotional, and behavioral advances characterize the
first years of life. Socioemotional development broadly refers to the acquisition of core
skills and competencies specific to the social (e.g., communicating needs to caregivers,
learning to play with other children) behavioral (e.g., eating and sleeping without
disturbances), and emotional (e.g., the ability to self-soothe) domains of functioning that
form a foundation for later psychological functioning. A broad range of typical
development is observed in the timing of the acquisition of skills, and children often
show trends of ‘lagging behind’ and ‘catching up’ across and within the various
competency domains. Yet, evidence continues to accumulate in support of the idea that
socioemotional difficulties can be identified in very young children, and that, in the
context of appropriate measurement, rates of early socioemotional problems are similar to
those observed in older children (Skovgaard et al., 2007). The Brief Infant-Toddler Social
and Emotional Assessment (BITSEA; employed in the proposed study) is a brief
assessment of problems as well as competencies across social and emotional domains
used as an early screening tool for children ages one to three. It is estimated that 10-15%
of one and two year old children have significant socioemotional problems (BriggsGowan, Carter, Skuban, & Horwitz, 2001). Problems identified on the BITSEA between

5

the ages of one and three have been supported as strong predictors of emotional problems
at six years of age (Briggs-Gowan & Carter, 2008). Identification of early socioemotional
problems is important not in its capacity to pathologize very young children, but because
symptoms (as well as caregiving contexts surrounding symptoms) may be less
“entrenched,” more malleable, and possibly even more responsive to intervention (Albers
et al., 2007; Feeney-Kettler et al., 2010). Domains of socioemotional functioning
assessed in the present study include the development of positive social competencies
(e.g., playing with other children, seeking caregiver when upset), as well as problem
domains of dysregulation, internalizing, and externalizing symptoms.
When investigating socioemotional behaviors in very young children, such behaviors
are inseparable from the surrounding caregiving context. It follows that when families are
experiencing significant adversity, early child development is compromised. The
identification of risk profiles that relate to problems on brief, early assessments represents
an endeavor to gain understanding about variation in family contexts where such
problems are occurring. The next sections review the current body of literature regarding
links between specific indicators of risk (sociodemographic and family emotional
climate) and early childhood functioning.
Early Family Risk and Early Socioemotional Development
Children from families within sociodemographic risk contexts are more likely to
experience a broad range of difficulties including diminished social and emotional
functioning (Brooks-Gunn & Duncan, 1997). Although clear estimates for broader
socioemotional functioning are difficult to find, 30% of toddlers from low-income
households are estimated to experience significant behavioral problems as compared to 3-
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6% of the general population (Feil et al., 2000). Further, there is evidence that
sociodemographic risk factors, when considered in combination with one another,
contribute to social and behavior problems more than genetic factors (Brendgen, Vitaro,
Boivin, Dionne, & Perusse, 2006). Clearly, there is much to be learned from the in-depth
study of the co-occurrence of multiple sociodemographic risk factors.
Defining sociodemographic risk is a difficult and often overlooked task.
Demographics refer to any statistical characteristic of a population, in other words,
populations (and therefore samples) can be characterized by their racial demographics,
gender demographics, and so on. Social demographics, or sociodemographics, refer more
specifically to demographics that capture where a subgroup, sample, or individual falls on
the spectrum of social resources, capital, and functioning. Although the role of
sociodemographic risk factors is widely supported in the development of childhood
difficulties, our understanding is conceptually and methodologically complicated. For
example, within one literature, it is common to find studies not only measuring a
construct (e.g., SES) in a variety of manners, but also treating it at times as a control
variable, an independent predictor, or a mediator or moderator of key relations, which
complicates the task of aggregating findings. Socioeconomic status is often
conceptualized as an indicator of access to resources; when families enjoy high
socioeconomic status, they are more equipped to provide an enriching and
developmentally optimal environment for their children. Yet, it is not simply financial
resources; rather, it encompasses access to financial, educational, and social resources.
The proposed study includes a broad range of indicators of sociodemographic risk,
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including socioeconomic risk (household income, insurance status, maternal education)
and family structure (maternal marital status, child’s father’s presence in the home).
Household income may historically be the most popular measure of
sociodemographic risk, although simple household income is not considered a
particularly valid indicator of socioeconomic resources when used in isolation (Hauser,
1994). Low income level has been associated with diminished social competence in
preschool children (Downer & Pianta, 2006). It has been proposed that financial
resources directly impact maternal state (Brody & Flor, 1997), which in turn impacts
maternal-infant interactions and infant socioemotional development (Fouts, Roopnarine,
& Lamb, 2007). The term “living in poverty” refers to families with household income
(adjusted for family size) lower than the Federal Poverty Level (FPL) set by the U.S.
Department of Health and Human Services. For example, in 2010, a family of four was
considered to be living in poverty if their income was less than $22,113. Shelby County,
Tennessee is a unique opportunity to investigate household income and child outcomes
because 28% of all children in Shelby County live in poverty, compared to 18%
nationwide. Additionally, within the city limits of Memphis, 36% of children live in
poverty (Urban Child Institute, 2010). Yet, the FPL is likely to underestimate families
facing economic hardship, and research has indicated that it takes approximately twice as
much income as indicated by the FPL for a family to meet basic needs (Lin & Bernstein,
2008).
Maternal education is often considered the best single indicator of social class
(Featherman, Spenner, & Tsunmatsu, 1988), and is highly correlated with household
income (Smetana, 2000). Poor children are less likely to graduate high school and
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complete college as compared to their more affluent counterparts, which in turn
influences their income level in adulthood. Therefore, income and maternal education are
not only correlated with one another, but are linked between and across generations
within a family and effects may be hard to disentangle (Elder, Robertson, & Ardelt,
1994). Maternal education has strong and replicated associations with child cognitive
development and educational functioning (Davis-Kean, 2005; Magnuson, 2007), but less
is known about the relation between maternal education and socioemotional functioning.
Young mothers and their children are more likely to live in poverty than their older
counterparts, and having an adolescent mother has been linked to compromised
socioemotional outcomes for children (Aber, Brooks-Gunn, & Maynard, 1997; Hardy,
Astone, Brooks-Gunn, Shapiro, & Miller, 1998; Lipman, Georgiades, & Boyle, 2011).
Adolescent mothers are at increased risk for depression and stress after the birth of a
child, with those reporting low SES being at greatest risk for depression (Secco et al.,
2007). Regarding interrelations with other sociodemographic indicators, it is important to
note that when adolescent mothers are able to continue their education after the birth of
their first child, education attainment has been found to mitigate the negative impact of
adolescent motherhood on child outcomes (Sullivan et al., 2011).
Although nonmarital childbirth rates have increased dramatically in recent history
and levels of social acceptance of nonmarital childbirth continue to increase, being a
single mother is still associated with a constellation of risk including financial and
relationship stressors (Edin & Reed, 2005). Approximately one-third of children born in
the United States have parents who are unmarried (Carlson, McLanahan, & England,
2004), and parents of lower SES are more likely to be unmarried at the time of a child’s
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birth (England & Edin, 2007). Marital status is an indicator of sociodemographic risk
inasmuch as single parent homes have a much higher poverty rate (44%) as compared to
both homes with cohabitating parents (21%) and homes with married parents (8%; Acs &
Nelson, 2002). Although there is evidence that the children of single parents are at risk
for compromised outcomes in childhood, less is known about early childhood outcomes,
other than that relationship instability and changes in relationship status can have a
negative impact on young children (Beck, Cooper, McLanahan, & Brooks-Gunn, 2010).
Additionally, single mothers are at risk for decreased emotional support (Marks &
McLanahan, 1993), yet, for adolescent mothers, increased depression has been observed
when mothers have a romantic partner, as opposed to being single (Eshbaugh, 2006). In
other words, it is important to investigate marital status in the context of not only other
sociodemographic risk factors, but also aspects of emotional functioning (e.g., depression
and conflict).
When mothers are distressed during the pre- and perinatal period, their abilities to
provide care for their infant may be compromised (Serretti, Olgiati, & Colombo, 2006),
and maternal emotional functioning and the family emotional environment have
consistently been linked to compromises in child functioning (Cummings & Davies,
1994; Goodman & Gotlib, 1999). Additionally, when mothers live in sociodemographic
risk contexts, they are at increased risk for depression and relationship conflict. The
present study investigated aspects of family emotional environment in addition to
multiple indicators of sociodemographic risk—maternal depression, and maternal
relationship conflict (physical and psychological).
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Maternal depression has been linked to a broad range of compromised childhood
socioemotional and behavioral functioning across development (Cummings & Davies,
1994; Murray et al., 2001). Maternal depression occurring in the first year after the birth
of a child, or postnatal depression (PND), affects approximately 13% of mothers
(Howell, Mora, & Leventhal, 2006; O’Hara & Swain, 1996). Proximal correlates include
impairment in safety behaviors associated with infant care, decreased breastfeeding,
increased hostility and irritability, and decreased warmth (Lovejoy, Graczyk, O’Hare, &
Neuman, 2000), and infants of depressed mothers have been shown to be more drowsy,
less relaxed, more fussy, and display fewer positive facial expressions and cry more often
than infants of well mothers (Cutrona & Troutman, 1986; Field, 1984; Field et al., 1985).
It is also interesting to note that as early as eight weeks, daughters of depressed mothers
display sensitization to negative emotional shifts in their mothers, as compared to
children of well mothers and sons of depressed mothers (Hatzinkolaou & Murray, 2010).
At 12 and 24 months, there is evidence of compromises in socioemotional functioning,
including behavioral dysregulation, when mothers are depressed (Leckman-Westin,
Cohen, & Stueve, 2009; Murray, 1992; Murray et al., 2001). The specific case of
postnatal depression (as opposed to depression during pregnancy and episodic depression
during child’s life) appears to be stronger and more direct for cognitive deficits as
opposed to emotional disturbances (Hay, Pawlby, Waters, & Sharp, 2008). Yet, it has
been hypothesized that links to emotional disturbances are more likely to be mediated by
cumulative risk and gene-environment interactions. One review of socioemotional
difficulties in toddlers from low-income families identified higher levels of both
internalizing and externalizing symptoms when low-income mothers were depressed (Qi
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& Kaiser, 2003). Therefore, differences in socioemotional development may be more
evident when early maternal depression is analyzed within the context of multiple risk
factors.
There is a large and growing body of literature substantiating the negative impact
of destructive parental conflict on child development (Cummings, Schermerhorn, Davies,
Goeke-Morey, & Cummings, 2006; Davies & Cummings, 1994). Less is known about the
specific impact of prenatal conflict on early childhood development. When measured in
the immediate postnatal period, arguments with partner, marital disharmony, and partner
conflict have all been linked to increased risk of maternal depression (Dennis & Ross,
2006; Johnstone, Boyce, Hickey, Morris-Yates, & Harris, 2001). Additionally, there is
evidence that parental depression moderates the relation between parental conflict and
child outcomes, with parental depression exacerbating the correlation between conflict
and outcomes in families with children ages 4 to 10 (Papp, Goeke-Morey, & Cummings,
2004). Research has shown that in young, unmarried couples, the relationship between
the mother and the father of the child is an important predictor of the father’s continued
involvement with the child (Gavin et al., 2002), and that cooperative relationships
between young parents provide benefits for children (e.g., improved academic success,
more prosocial peer behavior; Marsiglio, Amato, Day, & Lamb, 2000). Therefore, when
conflict is investigated in a sample that is diverse in terms of family structure, it is
possible that multiple subgroups will be characterized by high levels of conflict (e.g.,
married parents with high conflict, unmarried parents with high conflict) and that
differential relations will emerge in relation to child outcomes.
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Multidimensionality of Risk and Advantages of a Person-Centered Perspective
A key challenge of empirical risk research is how to best capture the interrelations
among multiple risk factors. As previously mentioned, the importance of combining
multiple factors in the understanding of risk is not a new idea, and multiple frameworks
exist to capture the multidimensionality of risk contexts. For example, basic
socioeconomic status is currently considered to be appropriately assessed if income,
parental education, and parental occupation are measured (Bradley & Corwyn, 2002).
The cumulative risk perspective (Rutter, 1979) posits that as multiple risk factors
accumulate within a family, the likelihood of compromises in functioning increases.
Cumulative risk perspectives support the idea that family factors such as postnatal
depression, family conflict, and low socioeconomic status compound one another in the
development of compromised child outcomes (Forehand, Bigger, & Kotchick, 1998;
Kouros, Merrilees, & Cummings, 2008; Murray, Fiori-Cowley, Hooper, & Cooper,
1996). Methodologically, a cumulative risk index can be computed in multiple ways, all
which represent the collapsing of multiple risk factors into one composite number to be
included in further analyses (Moore, Vandivere, & Redd, 2006). A traditional cumulative
risk index is a count of present risk factors (e.g., one point for low-income, one point for
maternal education less than high school, and so on). A large body of literature has
supported the predictive ability of cumulative risk indices for child and adolescent
outcomes (e.g., Appleyard, Egeland, van Dulmen, & Sroufe, 2005; Jones, Forehand,
Brody, & Armistead, 2002), and research has also shown cumulative risk to be a
predictor of early childhood outcomes (Trentacosta et al., 2008). Although this method
has proven valuable in streamlining our conceptualization of social risk, important

13

information may be getting lost regarding the specific challenges faced by families by
relying on mean-based statistics and collapsing across multiple indicators of risk.
When effects of cumulative risk are identified, it is difficult to disentangle
differential relations between specific risks and outcomes, and the use of person-centered
analysis will directly focus on this disentanglement. For example, in an unweighted
formula, living in a highly violent neighborhood may contribute to the index at the same
level as having a parent without a high school education. When looking at socioemotional
(e.g., aggression) versus educational outcomes (e.g., high school GPA), it would be
hypothesized that important information regarding the specific risks at work in each
family’s context may be getting lost in the cumulative index. Similarly, there is evidence
that although multiple risk factors such as maternal depression and maternal education
both relate to broad child outcomes, depression contributes more so to social and
behavioral outcomes whereas education contributes more so to cognitive development
(Brennan et al., 2000). Although multiple risk factors are likely to co-occur within
families, little is known about patterns of accumulation of risk factors within families
beyond evidence that there are correlations observed between risk factors. In climates
where resources for intervention programming are limited, the precise targeting of such
resources is of utmost importance.
The identification of subgroups of families with distinct patterns of risk factors is
best conducted with a sample reflecting diversity in family composition, socioeconomic
resources, and racial/ethnic background. Diminished socioeconomic resources place
parents at higher risk for destructive interpersonal conflict (Stein, Jaycox, Kataoka,
Rhodes, &Vestal, 2003) as well as postnatal depression (Beck, 2001); in spite of this, it
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has been common for studies investigating postnatal depression to include parents who
are married to one another, or have been cohabitating for a long period of time—family
configurations less common in low SES families (Ross, Campbell, Dennis, & Blackmore,
2006; Waldfogel, Craigie, & Brooks-Gunn, 2010). Similarly, the ‘fragility’ of these high
risk families seems to be exacerbated by the birth of a child, which makes the early years
of child development an important time to understand the relations between multiple risk
factors (England & Eden, 2006; Huang & Lee, 2008). Although much research has been
conducted understanding links between sociodemographic risks and child outcomes in
economically diverse samples, the majority of research regarding postnatal depression
has been derived from predominately Caucasian samples (Ross et al., 2006), creating a
need to investigate early maternal depression with more diverse samples regarding
racial/ethnic background.
Prior investigations using person-centered approaches to understand
configurations of risk factors have yielded notable findings, which inform the hypotheses
of the present study. Classes identified by Perry and Fantuzzo (2010) included Low Risk,
Employed, Low Education/Resident Partner, Relatively Depressed, Depressed/High
Mobility, Young Mothers, Resident Partner/Low Welfare Receipt, and Average (on all
risk factors). It is important to note that the full sample in this study was low-income, and
cognitive functioning was diminished in all classes characterized by lower socioeconomic
status, and the highest levels of children’s socioemotional problems were found in those
classes characterized by maternal depression. Lanza and colleagues (2011) determined a
five-class solution as the best fit to their data regarding configurations of risk related to
caregiving environment. Classes included one low-risk class (Married Low-Risk; this
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was the only class that was not characterized by diminished income), as well as classes
they characterized as Married Low-Income, Cohabitating Multiproblem, Single LowIncome, and Single Low-Income/Education. In other words, meaningful configurations
among the risk factors emerged, and caregiving environment appeared to be predicted by
class membership. Yet, results were complicated, and indicated that class membership
predicted caregiving environment better for Caucasian participants. For African
American participants, relations were less straight-forward, but results indicated that
those at highest risk for low caregiving environment scores were those that were not only
low-income, but also had low education and low reading abilities. For this reason, it is
important to further investigate risk configuration in diverse samples, such as in the
proposed study. Another study from the same research group identified similar
subgroups, with the additional identification of a “Married, Stressed, and Depressed”
group (Rhoades et al., 2011).
The Present Study
The purpose of the present study was to examine interrelations among risk factors
for poor developmental outcomes during children’s first years of life. The roles of
sociodemographic and family risk in the development of compromised early functioning
are complex, thus, the extension of a person-centered approach to this literature may
illuminate patterns of risk factors that systematically co-occur within families. To this
end, Aim 1 of the present study was to identify subgroups of families with similar
patterns of risk level across sociodemographic (maternal age, marital status, child’s father
in home, household income, maternal education, and insurance status) and maternal
functioning (maternal depression, conflict) variables through the use of Latent Variable

16

Mixture Modeling (LVMM). Hypotheses related to Aim 1 are based on prior research in
this domain. First, it is hypothesized that a Low Risk group will emerge, and that this
class will represent between 10 and 30% of the sample (as Perry & Fantuzzo, 2010, in a
low-income only sample, identified 10% as low risk). Regarding configurations of
socioeconomic (SES) indicators, it is likely that they will hang together, based on
expected correlation between education, income, and insurance status. Yet, it is
hypothesized that multiple SES risk classes will emerge, possibly differentiated by
maternal age. As an overall “low risk” class was identified in the context of a low-income
sample (Perry & Fantuzzo, 2010), it is hypothesized that in this more diverse sample,
such a class may emerge and represent resilient mothers. Additionally, it is hypothesized
that multiple classes will be characterized by maternal depression, possibly including a
class similar to “married, stressed, and depressed” (Perry & Fantuzzo, 2010; Rhoades et
al., 2011). Similarly, it is hypothesized that multiple classes will be characterized by high
conflict, with higher physical conflict being identified in a class further characterized by
low socioeconomic status. It is hypothesized that high psychological conflict may
characterize a “married, stressed, and depressed” or similarly identified class.
Aim 2 of the present study was to compare child competencies and
socioemotional difficulties between identified classes, assessed at 12- and 24-months of
age. Although Aim 2 analyses were dependent on the outcome of the LVMM (Aim 1),
several hypotheses were formed based on the extant literature. First, if a low-risk class is
identified, it is hypothesized that the lowest level of child difficulties will be associated
with membership in this subgroup. It is hypothesized that a higher proportion of
Caucasian participants may be characterized by this profile, based on the racial/ethnic
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makeup of more suburban areas of Shelby County that are more resource-rich, and it is
also hypothesized that there will be a higher proportion of married vs. cohabitating or
single participants in this subgroup. If a subgroup of resilient mothers emerges, it is
hypothesized that this group will have a higher relative prevalence of African-American
mothers, and that low levels of child difficulties would also be observed in such a
subgroup. It is hypothesized that a subgroup characterized by being married, stressed, and
depressed would be associated with increased child problem scores, but possibly average
competencies. Finally, if an overall low-income/high risk group is identified, it is
hypothesized that membership in such a subgroup would be associated with the most
compromised child outcomes as compared to other subgroups.
Method
Data Source
Data were drawn from the Conditions Affecting Neurocognitive Development
and Learning in Early Childhood (CANDLE) study. The CANDLE study is a
longitudinal birth cohort study designed to investigate child development and health
outcomes from birth to age three in a sample representative of the residents of Shelby
County, Tennessee. Within the socioeconomic diversity of Shelby County, TN, there are
many families who face significant obstacles regarding prenatal and early childhood
development. Shelby County has an infant mortality rate twice the national average (13
versus 7 per 1,000 live births), and twice as many mothers go without prenatal care as the
national average (8% versus 4%). Thirty-five percent of children under age 5 years live
below the poverty level, as compared to the national average of 21%. For this reason, the
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CANDLE study is a unique opportunity to investigate complex interrelations between
multiple risk factors and child outcomes (Urban Child Institute, 2010).
Participants
Mothers were recruited to participate in the CANDLE study through
advertisements at area hospitals, clinics, and obstetrics practices, as well as through
radio/television advertisements, and direct mailings in the Shelby County area. Mothers
met eligibility requirements if they were (a) healthy women between the ages of 16 and
40 years old (excluding maternal conditions included chronic hypertension requiring
therapy, hemoglobinopathies, insulin dependent diabetes, infection with HIV, and others;
excluding pregnancy risks included complete placenta previa, ruptured membranes, or
severe fetal anomaly), (b) able to speak and understand English, (c) pregnant with a
single fetus between 16 and 28 weeks gestational age, and (d) a resident of Shelby
County, Tennessee. Mothers younger than 18 years old were permitted to enroll if both
they and their legal guardian agreed to participate and signed the consent form. Nine
hundred and forty-eight women had completed enrollment at the time of this study, and
448 had completed two year follow-up. Sixty-five percent of participants self-identified
as African American, 32.8% self-identified as Caucasian, and 1.6% self-identified as
other races (i.e., Asian/Pacific Islander, Native American, Middle Eastern). Regarding
ethnicity, 1.7% of the sample (16 participants) self-identified as Hispanic/Latina.
Procedure
The goal of the CANDLE study was to obtain a sample representative of the
sociodemographic makeup of Shelby County. As such, participants were sought who
would be delivering at a wide range of local hospitals. Eligible women who consented to
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be in the study were enrolled during their second trimester and completed two clinic
visits before the birth of their child (second and third trimester) where a broad range of
demographic, medical, nutritional, biological, and psychological data were collected. One
hospital visit was completed at the time of birth (no data from this visit are included in
the proposed study), and a home visit was completed at 4 weeks postpartum. At 3, 6, and
9 months postpartum, phone interviews were completed (approximately 15-20 minutes,
including assessments of postpartum depression at six months). Longer (estimated 240
minutes) clinic-based assessments were scheduled for 12, 24, and 36 months of age.
Mothers were compensated for their time and participation with Wal-Mart giftcards in the
following amounts: $50 at enrollment, $30 at second prenatal visit, $50 following
delivery, $35 for each of two home visits, and $100 for each of three clinic visits. All
study procedures were approved and carried out in accordance with the University of
Tennessee Health Science Center Institutional Review Board.
Measures
Indicators of socioeconomic status. Sociodemographic/family structure risk
factors were assessed through a self-report questionnaire completed by mothers at
enrollment. The following sociodemographic risk factors were assessed: maternal age,
marital status, child’s father in the home, household income, maternal education, and
insurance status. Of these sociodemographic and family structure risk factors, maternal
age (at the time of the child’s birth) was the only indicator included as a continuous
variable for the purpose of the mixture model. Mean maternal age for the sample was
26.70 (SD = 5.47), and ages ranged from 16 to 41.
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Regarding marital status, questionnaire options included married, widowed,
divorced, separated, living with partner, and never married. For the purposes of the latent
variable mixture analysis, a binary indicator of married vs. unmarried was used to
represent marital status. To assess presence of child’s father in the household, a yes/no
question was answered at the four-week home visit regarding whether or not the father of
the child resided in the home.
Yearly household income was assessed at time of enrollment, and questionnaire
options were as follows: $0 - $4,999; $5,000 to $9,999; $10,000 - $14,999; $15,000 $19,999; $20,000 - $24,999; $25,000 - $34,999; $35,000 - $44,999; $45,000 - $54,999;
$55,000 - $64,999, $65,000 - $74,999, and $75,000 and higher. These categories were
abbreviated into an ordered categorical variable with the following values: 0 = $14,999 or
less per year, 1 = $15,000 to $34,999, 2 = $35,000 to $64,999, and 3 = $65,000 or above.
Regarding education, one item was completed at enrollment. This item assessed
highest level of education completed, and options included: less than high school
diploma, GED or high school diploma, technical school, college degree, or
graduate/professional degree. In the present study, a three level ordered categorical
variable was used with the following values: 0 = less than high school diploma, 1 = high
school diploma or GED only, and 2 = more than high school diploma/ GED completed.
Insurance status was also included as an indicator of socioeconomic status.
Options on original questionnaire (collected at enrollment) included public insurance,
private insurance, or no insurance. In the present study, a binary indicator with the
following values was used: 0 = no insurance or public insurance, and 1 = private
insurance.
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Postnatal maternal depression. Maternal depression was assessed using the
Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987) at 4
weeks postpartum. The EPDS is a 10-item self-report measure that is widely used in the
assessment of postpartum depressive symptomatology. Women were asked to rate each
item on a scale of 0-3, yielding possible scores ranging from 0 – 30. A continuous
variable representing total EPDS score at 4 weeks was included in the mixture model.
Mean four week EPDS in the present study was 4.63 (SD = 4.10), with a range of values
from 0 to 24. When used diagnostically, a cut point of 12/13 has been shown to provide
convincing diagnostic evidence and a cut-point of 9/10 provides strong diagnostic
evidence (Gibson, McKenzie-McHarg, Shakespeare, Price, & Gray, 2009), yet, as
mentioned, EPDS score was included as a continuous variable in the present study. In the
present study, 4-week reliability of the EPDS was acceptable (Cronbach’s α = .83).The
EPDS was also completed at six months postpartum as well. This was not included in the
mixture model, yet, was used in post-hoc analyses to better understand identified risk
class functioning.
Maternal relationship conflict. A truncated version of the Conflict Tactics
Scale-2 (CTS-2; Straus, Hamby, Boney-McCoy, & Sugarman, 1996), a widely-used
measure of intimate partner violence, was completed by mothers during the third
trimester clinic visit (ranging from 27 to 42 weeks gestation). The CTS-2 is a self-report
measure assessing specific behaviors used in the context of an argument or conflict by the
respondent (10 items) as well as their intimate partner (10 parallel items). Subscales
included in the present study included Physical Assault (two items: pushed, shoved, or
slapped; punched, kicked, or beat up) and Psychological Aggression two items: (insulted,
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swore, shouted, or yelled; destroyed something belonging to [me/partner] or threatened to
hit [me/partner]). Mothers were instructed to complete the measure regarding their
current romantic relationship, whether they were married, cohabitating, or dating. If they
were single, they were asked to report on their most recent romantic relationship. Binary
indicators of physical and psychological conflict were included in the mixture model, and
cut-points were based on distribution of responses. Regarding physical conflict, if any
physical conflict in the past year (once or more) was reported (respondent or partner), a
value of 1 was given, and a value of 0 was given if none was reported. Based on this cutpoint, 81.61% of the sample reported no physical conflict and 18.39% reported physical
conflict. Regarding psychological conflict, a value of 1 was given if conflict occurred
three or more times in the past year (respondent or partner) and a value of 0 if it occurred
less than three times. There was a significant drop in frequency of responses after this
cut-point (three or more times), and based on this cut-point, 55.07% of mothers were
categorized as 0 and 44.93% of mothers were categorized as 1.
Social-emotional development. The parent form of the Brief Infant Toddler
Social Emotional Assessment (BITSEA; Carter & Briggs-Gowan, 2005) was completed
by mothers at the 12-month and 24-month clinic visits. The BITSEA is a brief assessment
designed to capture emerging difficulties for infants and toddlers in multiple areas of
development including social abilities, internalizing/externalizing behaviors, and emotion
dysregulation. Subscales of Externalizing behaviors, Internalizing behaviors,
Dysregulation symptomatology, and total Competencies were included in the present
study. Internal consistency has been reported ranging from .65 to .80, with test-retest
reliability of .86 - .87, and mother-father inter-rater reliability of .61 to .68. Raw scores
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were used in the present study, as norm sample used to derive T-scores differed greatly in
terms of basic demographic characteristics from the sample of the present study.
Results
The first aim of the present research was to identify subgroups of individuals with
discrete profiles of sociodemographic and psychosocial functioning across multiple
indicators of risk. Risk indicators included are summarized as follows: maternal age
(continuous; range: 16-41), marital status (binary; 0 = not married, 1 = married),
residency status of child’s father (binary; 0 = not in the home, 1 = in the home),
household income level (ordered categorical; 0 = $15,000 or less per year, 1 = $15,000 to
$35,000, 2 = $35,000 to $65,000, and 3 = $65,000 or above), insurance status (binary; 0
= no insurance or public insurance and 1 = private insurance), education status (ordered
categorical; 0 = less than high school diploma/GED, 1 = high school diploma only, and 2
= more than high school diploma), physical conflict (binary; 0 = no physical conflict
reported, 1 = conflict reported), psychological conflict (binary; 0 = psychological conflict
less than three times in previous year , 1 = psychological conflict more than three times in
previous year; see Methods for more detail), and finally, postnatal depression
(continuous; range = 0 - 24). Descriptive statistics for binary and ordered categorical
indicators are presented in Table 1. As mentioned, a total of 948 mothers had completed
enrollment at the time of this study. Analysis of missingness revealed a non-random
factor contributing to missing data on the “father in home” variable. Mothers who did not
answer this question were less likely to be married. Additionally, a high number of
mothers (n = 129) did not answer this question. Because missing data algorithms were
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Table 1
Frequencies and Means for Indicators Included in Mixture Models
_______________________________________________________________________
Binary/Categorical Indicator
%
_______________________________________________________________________

Father in Home
No
42.37%
Yes
57.63%
Marital Status
Unmarried
58.56%
Married
41.44%
Income
< $15,000
25.60%
$15,000 - $35,000
24.93%
$35,000 = $65,000
23.99%
> $65,000
25.47%
Education
No H.S. Diploma
10.27%
H.S. Diploma Only
44.87%
Above H.S. Diploma
44.87%
Insurance
None or Public
56.65%
Private
43.35%
Physical Conflict
No
81.61%
Yes
18.39%
Psychological Conflict
Below Cut-point
55.07%
Above Cut-Point
44.93%
_______________________________________________________________________
Continuous Indicator
Mean
SD
Minimum
Maximum
_______________________________________________________________________
Maternal Age (in years)
26.70
5.47
16.0
41.0
Postnatal Depression
4.63
4.10
0
24.0
_______________________________________________________________________
Note. Ns ranged from 746 – 819. Postnatal depression = Edinburgh Postnatal Depression
Scale total, assessed at four weeks.
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employed in mixture analysis, the decision was made to exclude mothers who did not
answer this question. Because of the interest in family structure of the present study, it
was determined that it would be more problematic for models to estimate
presence/absence of father in home using other included variables (i.e., multiple
imputations would be largely based on marital status due to high correlation) than to
exclude these mothers from further analyses. For that reason, 819 mothers were included
in mixture analysis, and missing data function in MPlus was used, which employs full
information maximum likelihood regarding other missing data across profile indicators.
For analyses of variance (ANCOVA and MANCOVA results, mothers with complete
data at one year follow-up (n = 732) and two year follow-up (n = 448) were included.
Identification of Risk Profiles (Aim 1)
The first aim of the present study was to identify subgroups of individuals with
discrete profiles across multiple risk factors. To this end, latent variable mixture
modeling was used to identify profiles using the statistical package MPlus (Version 6;
Muthén & Muthén, 1998-2010). LVMM is a form of structural equation modeling
wherein the included indicators (maternal age, marital status, father in home, household
income, maternal education, insurance status, maternal depression, physical and
psychological conflict) were modeled as indicators of a latent, categorical variable. This
categorical variable represents subgroup membership, and models with different number
of subgroups were then compared to one another to determine one best-fitting solution
(i.e., 2-class solution, 3-class solution, 4-class solution, and so on). Several fit statistics
were used to compare solutions with different numbers of classes. It has been noted that
chi-square based-statistics cannot be employed for this purpose because models with
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different numbers of classes are not nested (Muthén & Muthén, 1998-2010). Information
criteria based indices, therefore, were utilized to identify the number of classes that
produced the best fitting solution. These included the Akaike information criteria (AIC),
Bayesian information criteria (BIC), and sample-size adjusted BIC (SABIC). Research
suggests that a model with the smallest AIC, BIC, and SABIC should be considered the
best fitting solution (Lubke & Spies, 2008; Muthén & Muthén, 1998-2010). In addition to
these information criteria based statistics, the adjusted Lo-Mendell-Rubin likelihood ratio
test (LMR LRT; Lo, Mendell, & Rubin, 2001) as well as the bootstrapped version of this
likelihood ratio test (BLRT) were used to determine the number of classes that best fit the
data. The LMR LRT and BLRT provide a direct comparison of two models (k versus k-1
models; Muthén, 2003). In other words, it is a test of increased fit offered by the model of
interest (e.g., 3-class model) as compared to a model with 1 less class (e.g., 2-class
model). It also has been recommended that the theoretical/substantive meaning of
solutions with different numbers of classes be used in conjunction with fit statistics to
guide selection of the best-fitting model (Muthén, 2003; Tofighi & Enders, 2008). For
that reason, each evaluated solution is described below. Table 2 includes a summary of fit
indices across evaluated models, and Figure 1 is a graphical depiction of these fit indices
across evaluated models.
Two class solution. As would be expected, a two class solution indicated classes
that could broadly be labeled High Risk and Low Risk. The High Risk group comprised
62.1% of the sample, and the remaining 37.9% fell into the Low Risk group. More
specifically, the High Risk group was characterized by a mean age of 24.26 years, by a
66.6% probability that the father of the child was not in the home, as well as a 90.9%
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Table 2
Fit Indices and Entropy for Latent Variable Mixture Models for k = 1 to k = 8 Class Solutions
________________________________________________________________________________________________
Number of Classes

AIC

BIC

SABIC

LMR LRT

Entropy

________________________________________________________________________________________________
1 Class

18600.546

18666.459

18622.00

--

1.00

2 Class

16667.765

16794.883

16709.142

1936.573 (p<.001)

.93

3 Class

16519.402

16707.726

16580.701

172.386 (p=.02)

.92

4 Class

16392.196

16641.725

16473.417

151.469 (p=.08)

.82

5 Class

16332.179

16642.913

16433.32 2

85.109 (p=.39)

.85

6 Class

16284.573

16656.511

16405.638

72.78 (p=.17)

.87

7 Class

16248.101

16681.245

16389.088

61.72 (p=.31)

.87

8 Class
16229.517
16723.866
16390.426
44.10 (p=.57)
.84
_________________________________________________________________________________________________
Note. N=819. k = number of classes in model. AIC= Akaike information criterion; BIC= Bayesian information criterion;
SABIC= sample-size adjusted Bayesian information criterion; LMRA LRT = Lo-Mendell-Rubin adjusted likelihood ratio test.
Underline indicates best fit.
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Figure 1. Graphical representation of fit indices across different class mixture solutions. AIC,
BIC, and adjusted BIC are plotted on left axis, and -2LL difference between k and k-1 models
is plotted on the right axis.

probability that the mother was unmarried. Regarding income, there was a 43.4%
probability of the mother reporting income <$15,000, 38.3% probability of income
between $15,000 and $35,000, 15.6% probability of reporting income between $35,000
and $65000, and 2.7% probability of reporting income above $65,000. For education,
there was a 16.6% probability that the mother in the High Risk group did not complete a
high school diploma, as well as 63.7% odds that a high school diploma represented
highest degree completed. There was a 19.7% probability of the mother completing a
degree higher than a high school diploma. Regarding insurance, there was an 88.4%
probability that the mother was either uninsured or on public insurance. Finally, these
mothers were also at increased risk for physical conflict in the prenatal period, with
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25.1% probability of endorsing physical conflict as well as 47.4% probability of
endorsing psychological conflict. Finally, the mean postnatal depression score (4 weeks)
in this group was 4.68. The Low Risk group, on the other hand, differed across the
majority of indicators. Mean age in this group was 30.66 years, it was more likely that the
father was in the home (96.9% probability), as well as more likely that the mother was
married (93.8% probability). Income was unlikely to fall below $15,000 annually, only
6.0% probability of falling between $15,000 and $35,000, 35.9% probability of falling
between $35,000 and $65,000, and 57.7% probability of falling above $65,000. Similarly,
it was very unlikely that individuals in this group did not complete a high school diploma
(estimated as 0.00), 14.5% probability of completing a high school diploma only, and
85.5% probability of completing a higher degree. In line with these increased indicators
of socioeconomic status, this group was characterized by 94.7% probability of reporting
private insurance. Physical conflict was less probable in this group, with only 7.8%
probability of reporting physical conflict. Yet, psychological conflict was 40.9%
probable, which was only slightly lower than the High Risk group. Finally, the mean
postnatal depression at four weeks for this group was 4.54, very similar to that in the
High Risk group. Overall, these two groups varied more consistently across
socioeconomic risk indicators, as compared to psychosocial indicators (conflict and
depression).
Three class solution. Next, a three class solution was evaluated. Broadly, a class
similar to the Low Risk group described above emerged and comprised 38.1% of the total
sample. In addition to a large subgroup characterized by broad socioeconomic risk
(56.7% of the sample), a small group emerged which represented 5.25% of the sample.
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This group was characterized by a young age similar to the broad risk group (23.36 years
vs. 24.35 years), as well as very elevated depression (mean 4 week EPDS = 14.5).
Additionally, this group had increased probability of reporting physical conflict (57.4%
versus 21.5% in SES risk class) and psychological conflict (78.3% probability as
compared to 44.1% probability in the broad risk group). Across socioeconomic indicators
(e.g., income, education, insurance) these two groups were very similar. In other words
this small group that emerged represented high socioeconomic risk coupled with high
psychosocial risk, yet what was most highly notable about this group was the extremely
elevated postnatal depression.
Four class solution. The four-class solution included the previously identified
classes: an SES risk class (38.0%), a low SES -depressed class (5.6%), a low risk class
(32.5%), and the emergence of a fourth class which comprised 23.9% of the sample. As
can be seen based on percentages of total sample, this group likely pulled from both the
low risk and the SES risk classes. This group was characterized by a mean age of 27.6
years, 61.5% probability that the father resided in the home, as well as a 32.0%
probability that the mother was married. Income was largely middle income with only
12.4% probability of income <$15,000 and 4.3% probability of income >$65,000.
Education was similarly in line with a middle income conceptualization, including 55.9%
probability of high school diploma and 42.7% probability of further education. Regarding
insurance, there was 61.1% probability of public insurance. Regarding psychosocial risk,
there was 18.3% probability of reporting physical conflict and 46.9% probability of
reporting psychological conflict. The mean postnatal depression in this group was 4.14.
Taken together, this class may include a bulk of cohabitating, middle income couples,
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and it appears to have drawn mothers from the periphery of both the socioeconomic risk
group and the low risk group. This solution appeared to provide a reasonable and
parsimonious explanation of the data, indicated by the lowest BIC (see Table 2 and
Figure 1) and a marginally significant LRM-LRT. Yet, the entropy of .82 was relatively
lower than solutions with both fewer and greater numbers of classes.
Five class solution. The five class solution yielded a similarly identified an SES
risk class (38.3%), a low risk group (32.6%), a low SES-depressed class (5.0%), and a
cohabitating middle income group (16.5%). Additionally, a fifth group emerged which
represented 7.6% of the sample. This subgroup had a mean age of 31.8 years, and was
likely to be living without the father of the child in the home (98.2% probability) and was
unmarried (100% probability). Income was best characterized as low to middle income
with 31.0% probability of income <$15,000, 41.9% probability of income between
$15,000 and $35,000, and 20.4% probability of income between $35,000 and $65,000.
Regarding education, they were approximately equally likely to have completed a high
school diploma (45.8%) or further education (52.2%). These mothers had a 67.0%
probability of no insurance or public insurance, low probability of physical conflict
(11.7%) and the moderate level of risk for psychological conflict (50.3%) also observed
in the cohabitating middle income, SES risk, and low risk groups. This class is
conceptually considered to represent older single mothers with positive psychosocial
functioning.
Six class solution. As in prior solutions, previous classes were retained in the six
class solution including a socioeconomic risk group (39.3%), a low risk group (31.1%), a
SES risk/depressed group (4.9%), a cohabitating, middle income group (13.43%) and a
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group of older single mothers (6.4%). The sixth group that emerged in this solution (4.9%
of the sample) was characterized by a mean age of 27.7 years, a 65.9% probability of the
father of the child residing in the home, and a 48.9% probability of being married.
Regarding income, this was a middle-to-high income group; it was very unlikely that
income was <$15,000, 14.7% probability that income was between $15,000 and $35,000,
52.4% probability that income was between $35,000 and $65,000, and 33.0% probability
that income was greater than $65,000. Additionally, there was a 73.1% probability that
these mothers had completed a college degree or higher, and 89.0% probability of private
insurance. Regarding psychosocial risk factors, this group was characterized by 45.9%
probability of physical conflict and 97.0% probability of psychological conflict. Finally,
the mean EPDS four week score in this group was 6.34. Taken together, this group
represented a high SES risk group with substantial psychosocial risk (conflict and
depression).
Seven class solution. Classes that remained stable from the six class solution
included a low risk group (30.7%), a group of single moms (6.1%), a middle income
cohabitating group (13.7%), a SES risk-depressed group (4.3%), and the most recently
identified psychosocial only risk group (4.5%). In this solution, the large, SES risk group
became smaller (29.9% of sample as compared to 39.4% in six-class solution), and it
appeared that the newly formed class was previously included in that class. This new
class comprised 10.87% of the sample, and had a mean age of 22.24 years. This class was
characterized by an 87.1% probability of father not being present in the home, and a
96.5% probability of being unmarried. This class was largely low income but with
variability; there was a 43.3% probability of less than $15,000 per year, 36.4%
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probability of income between $15,000 and $35,000, and 16.3% probability of income
between $35,000 and $65,000. Regarding education, there was a 22.4% probability of
less than a high school diploma, 61.1% of a high school diploma, and 16.6% probability
of further education. This group was characterized by public or no insurance (91.9%
probability). This group was completely characterized by physical conflict (100%
probability), and 79.3% probability of psychological conflict reported. This group is
considered to represent a SES risk, physical conflict group. The seven class solution,
although not particularly parsimonious, provided the best fit to the data according to the
sample size adjusted BIC. Additionally, entropy of .87 indicated good coverage of the
sample by these classes.
Eight class solution. As in prior solutions, previous classes were retained in the
eight class solution including a low risk group (30.8%), a SES risk-depressed group
(4.4%), a cohabitating middle income group (13.1%), a group of mature single moms
(5.4%), a group with psychosocial only risk (3.9%), and a group of SES risk,
young/conflict group (9.6%). The SES only risk group was again decreased (now 22.7%
of sample), and the group that emerged (10.1%) looked very similar to this group
regarding age, father in home/marital status, and psychosocial risk (conflict and
depression), yet, income and education were slightly higher in this new group. Because of
the similarities between these groups, this new group that emerged was not conceptually
supported. Further, because of the high number of classes, and decreasing n associated
with smaller classes, no higher k class solutions were evaluated. As can be seen, the AIC
did again decrease with the addition of an 8th class, but all other fit indices increased at
this point.
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Selection of best-fitting solution. As can be seen from the above descriptions
and fit indices presented in Table 2 and Figure 1, there was not convergence between fit
indices on one, single, best-fitting solution. For this reason, fit across indices and
conceptual utility were evaluated globally. Across all of these evaluative indices, two
solutions were particularly supported. First, the four class solution was parsimonious, and
provided the best fit according to the BIC and was a marginally better fit (compared to
the three class solution) based on the adjusted LMR-LRT. As additional classes were
considered within the solution, the seven class solution emerged as conceptually
interesting, and also provided the best fit according to the sample size adjusted BIC.
Additionally, entropy indicated better overall coverage by this solution as compared to
the four class solution, which is important given the second goal of this study. Although
the seven class solution was less parsimonious, the conceptually interesting classes which
were present in this solution versus the four class solution included a group of older,
single mothers, a psychosocial only risk group (i.e., mid to high income and education,
but high conflict and depression), and a low SES class characterized by physical conflict.
Because the heterogeneity reflected in these additional subgroups, as well as the support
of the sample size adjusted BIC, the seven class solution was chosen as the best overall
fit to the data. Detailed information about risk level across classes for the seven class
solution is presented in Table 3.
Risk Profiles and Early Child Outcomes (Aim 2)
The second aim of the proposed study was to compare early child outcomes
between these identified subgroups (seven class solution). To create this categorical latent
variable, Mplus assigned each individual to a subgroup based on estimates of his or her
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most likely class membership. Therefore, this latent class variable represents most likely
class membership, that is, classes 1 – 7. To decrease risk of increased Type 1 error
associated with treating this latent, probability based variable as an observed variable, a
more conservative p value of .001 was used for overall MANCOVA and ANCOVA
analyses (Clark & Muthén, 2009), and the conservative Tukey post-hoc mean difference
test was used to understand specific mean differences between classes.
Socioemotional functioning at 12 months. To investigate differences in
socioemotional functioning at twelve months, a Multivariate Analysis of Covariance
(MANCOVA) was completed using PROC GLM in SAS version 9.13. Dependent
variables included the Externalizing subscale, Internalizing subscale, Dysregulation
subscale and Total Competencies score derived from the BITSEA, and child gender was
included as a covariate to control for gender differences in socioemotional functioning
(e.g., higher reports of externalizing behavior for boys). Overall MANCOVA results
indicated significant differences between classes (Wilks’ Lambda = .84, F = 5.24, p <
.0001), as well as between boys and girls (Wilks’ Lambda = .96, F = 7.63, p < .0001).
Results are presented separately for each subscale, and mean comparisons can be seen in
Table 4.
Overall analysis for Externalizing was significant (F = 7.77, p <.0001), with a
significant effect for class (F = 8.04, p < .0001) and a marginally significant effect for
child gender (F = 6.10, p = .01; boys were reported as having more externalizing
difficulties). Controlling for child gender, the Low Risk group had the lowest overall
adjusted mean, followed by the Psychosocial Only, Single Mothers, and Cohabitating
Middle Income classes. More elevated were the SES Only and Low SES-Physical
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Table 3
Seven Class Solution
________________________________________________________________________
Class
__________________________________________________________
Risk Factor
1
2
3
4
5
6
7
% of Sample
30.7%
4.5% 13.4%
6.4% 29.9%
10.9% 4.3%
________________________________________________________________________
Maternal Age (M)
31.23
28.57 26.98
32.41
22.51
22.24
23.63
Father home (1)

1.00

.697

.964

.045

.275

.129

.20

Married

(1)

1.00

.553

.514

.000

.018

.035

.135

Private Ins.

(1)

.983

.920

.303

.308

.053

.081

.125

Income

(0)

.002

.000

.132

.367

.553

.433

.496

(1)

.018

.123

.465

.456

.332

.364

.323

(2)

.300

.477

.403

.177

.082

.163

.181

(3)

.680

.400

.000

.000

.033

.040

.000

(0)

.000

.000

.026

.024

.220

.224

.201

(1)

.100

.199

.649

.503

.644

.611

.696

(2)

.900

.801

.325

.473

.135

.166

.104

Phys. Conflict (1)

.035

.436

.133

.000

.000

1.00

.463

Psyc. Conflict (1)

.351

1.00

.348

.406

.338

.793

.733

Educ

4-week Dep. (M)
4.24
6.72
4.16
4.22
3.38
4.39
15.96
________________________________________________________________________
Label Derived
Low
PsychoCohab.
Single Low SES Low SES- Low SESRisk

Social Only

Middle

Mothers

Only

Phys. Conf.

Dep.

________________________________________________________________________
Note. N=819. M=Mean. All other results presented in probability scale. 1= presence of
risk factor. Private ins. = Private insurance, Educ = education, Phys. Conflict = Physical
Conflict, Psyc = Psychological Conflict. 4- week Dep = 4-week EPDS mean score.
Distinguishing features by class are bolded.

37

Conflict classes. Most elevated was the Low SES-Depressed class. Post-hoc testing
indicated that the Low SES-Depressed class was significantly higher than each other
class on Externalizing problems at 12 months. Additionally, the SES Only Low SESPhysical Conflict, and Cohabitating Middle Income classes were significantly higher than
the Low Risk group. No other differences emerged as significant.
Overall analysis for Internalizing problems was also significant (F = 16.57, p <
.0001), with a significant effect for class (F = 18.54, p < .001) and a marginal effect for
child gender (F = 4.70, p = .03; girls were reported as having more internalizing
difficulties). At the mean level, class differences were similar to Externalizing problems
results. Follow-up testing indicated that, again, the SES Risk-Depressed had significantly
more internalizing problems than all other risk classes, including the Low SES-Physical
Conflict class. The Low SES-Physical Conflict class reported significantly more
internalizing difficulties than the Low Risk, Psychosocial Only risk, and Cohabitating
Middle Income classes. The SES Only risk class as well as the Cohabitating Middle
Income class were both significantly higher than the Low Risk group, but not
significantly different from the Psychosocial Only risk or Single Mothers classes.
Overall analysis for Dysregulation difficulties was similarly significant (F = 7.45,
p < .0001), with a significant effect associated with class (F = 8.39, p <.001). No child
gender effect was identified. Follow-up testing indicated that, as with Internalizing and
Externalizing analyses, the Low SES-Depressed class reported significantly more
Dysregulation symptoms at 12 months as compared to each other risk class. Also, the
SES Only and Low SES-Physical Conflict classes were both characterized by
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Table 4
Adjusted Mean Comparisons of Child Outcomes between Risk Classes- 12 months
__________________________________________________________________________________________________________
Class
Externalizing
Internalizing
Dysregulation
Total Competencies
__________________________________________________________________________________________________________
Low Risk (30.7%)
1.83/1.81a
1.38/1.39a
2.70/2.73 a
14.94/15.00a
Psychosocial Only (4.5%)

2.08/2.09a,b

1.61/1.61a,b

3.22/3.22 a,b

14.64/14.63a

Cohabitating Middle (13.7%)

2.52/2.53b

1.94/1.93b

3.37/3.35 a,b

14.96/14.95a

Single Mothers (6.1%)

2.40/2.41 a,b

2.04/2.03 a,b,c

3.38/3.38 a,b

15.15/15.12a

Socioeconomic Only (29.9%)

2.81/2.75b

2.34/2.34b,c

3.75/3.66 b

14.90/14.85a

Low SES/Physical Conflict (10.9%)

2.65/2.61b

2.65/2.64c

3.93/3.89 b

15.05/15.02a

Low SES/Depressed (4.27%)

4.00/4.00c

4.03/4.11d

5.67/5.65c

14.23/14.08a

__________________________________________________________________________________________________________
Note. N = 732. Unadjusted means/means adjusted for child sex (bolded). Significance testing based on comparisons between adjusted
means. Values with different letters within a column are significantly different from one another.
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significantly more Dysregulation symptoms as compared to the Low Risk group. No
other significant differences emerged.
Overall analysis for BITSEA total competencies at 12 months indicated no
statistically significant differences (F = 2.37, p = .02). Total Competency means for each
class can be seen in Table 3. Within the model, there was no effect of class identified, and
significantly more competencies were reported for girls than for boys at 12 months (F =
13.37, p < .001).
Socioemotional functioning at 24 months. A series of ANCOVAs were
completed using PROC GLM to evaluate differences in socioemotional functioning
between classes at 24-months for those participants who had completed the two year
clinic visit (N = 448). All ANCOVAs included child gender and 12-month BITSEA
scores as covariates. As mentioned, overall significance was set at p < .001 for each
ANCOVA. Adjusted means and posthoc comparisons are presented in Table 5.
Externalizing behaviors were first investigated, and results indicated an overall
significant model (F = 14.58, p < .0001), as well as a significant effect for class (F =
4.52, p < .0001), child gender (F = 12.96, p < .001; boys reported as having more
externalizing behaviors), and 12 month externalizing behaviors (F = 76.60, p <.0001).
Specific differences between means (adjusted for child gender and 12 month
externalizing behavior) emerged. The class with the highest adjusted externalizing
behaviors was the Low SES-Physical Conflict class, which was significantly higher than
the Low Risk class. The Psychosocial Only and Low SES-Depressed class also reported
elevated means, but no significant differences emerged. The lowest adjusted mean was
found in the Single Mothers class (1.99) followed by the Low Risk class (2.29).
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Table 5
Adjusted Mean Comparisons of Child Outcomes between Risk Classes- 24 months
__________________________________________________________________________________________________________
Class
Externalizing
Internalizing
Dysregulation
Total Competencies
__________________________________________________________________________________________________________
Low Risk (30.7%)
2.04/2.29a
1.69/1.89a
2.68/3.00 a
18.45/18.42a
Psychosocial Only (4.5%)

2.67/2.91a,b

1.53/1.53a,b

3.20/3.17 a,b

18.06/18.25a,b

Cohabitating Middle (13.7%)

2.60/2.53a,b

2.07/2.13a,b

3.58/3.42 a

17.87/18.06a,b

Single Mothers (6.1%)

1.75/1.99 a,b

2.06/2.14 a,b

3.00/3.37 a

18.46/17.96a,b

Socioeconomic Only (29.9%)

2.78/2.47a,b

2.88/2.74b,c

3.79/3.64 a

17.68/17.80a,b

Low SES/Physical Conflict (10.9%)

3.52/3.37b

3.13/2.74a,b,c

4.25/3.96 a,b

17.25/16.97b

Low SES/Depressed (4.27%)

3.74/2.90a,b

4.57/3.89c

6.13/5.19b

16.74/17.38a,b

__________________________________________________________________________________________________________
Note. N = 448. Unadjusted means/means adjusted for child sex and 12-month difficulties for each subscale (bolded). Significance testing
based on comparisons between adjusted means. Values with different letters within a column are significantly different from one another.
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Regarding 24-month Internalizing behavior, overall model (F = 13.41, p < .0001),
as well as class effect (F = 5.32, p < .0001) and 12-month internalizing behaviors (F =
34.59, p < .0001) were significant. No significant gender effect was found. After
accounting for 12-month differences in Internalizing behavior and child gender, the
adjusted mean of the Low SES-Depressed class was significantly higher than four other
classes: Low Risk, Psychosocial Only, Single Mothers, and Cohabitating Middle Class.
Following, the SES Only and Low SES- Physical classes had equivalent means (adjust
mean = 2.74), although only the SES Only risk class emerged as significantly higher than
the Low Risk class. No other significant differences emerged, and the lowest adjusted
mean of Internalizing problems was found in the Psychosocial Only risk class followed
by the Low Risk class.
Significant differences also emerged regarding Dysregulation symptomatology at
24-months, after accounting for child gender and 12-month differences (overall F =
22.34, p < .0001; class effect F = 3.75, p < .001; 12-month dysregulation F = 117.98, p <
.0001). No significant effect for child gender was found. Between classes, the adjusted
mean for the Low SES-Depressed class was elevated, and significantly higher than the
Low Risk, Single Mothers, Cohabitating Middle, and SES Only classes. The Low SESPhysical Conflict risk class also had an elevated adjusted mean, although it was not
significantly different from other class adjusted means. .
Finally, possible differences in 24-month competencies including child gender
and 12-month competencies as covariates were investigated. Although overall model was
significant (F = 11.17, p < .0001) as well as effect for child gender (F = 12.06, p < .001)
and 12 month competencies (F = 57.43, p < .0001), class effect was only marginally
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significant (F = 2.39, p = .02). For exploratory purposes, adjusted means were compared,
and the lowest levels of competencies were reported by the Low SES-Physical Conflict
class, and this adjusted mean was significantly lower (in pairwise comparison) than the
Low Risk class.
Supplemental Analyses
A number of supplemental analyses were conducted post-hoc to add context to the
described results. First, racial self-identification of mothers within classes was
investigated, as well as more specific descriptions of marital status (i.e., married,
divorced, separated, never married, living with partner) and marital status at later
assessment points. Additionally, reports of physical and psychological conflict were
investigated in more detail regarding reports of partner- and self-initiated conflict by risk
class. Finally, later maternal depression (6 month) was compared between classes. Racial
identification of class members was as follows. The Low Risk class was comprised of
23% mothers who identified as African American, 73% as Caucasian, and 3% other. The
Cohabitating Middle Income class was comprised of 59% African American, 37%
Caucasian, and 3% other. The Psychosocial Only risk class was characterized by 49%
African American, 46% Caucasian, and 2% other. The Single Mothers class was
comprised of 92% African American and 8% Caucasian mothers. The SES Only risk
class was comprised of 92% African American and 8% Caucasian as well. The Low SESPhysical Conflict risk class was comprised of 89% African American and 11%
Caucasian. Finally, the Low SES-Depressed class self-identified as 94% African
American and 6% Caucasian.
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Regarding more specific descriptions of marital status, as well as transitions in
marital status across time, the Low Risk group demonstrated the most consistency with
100% married at enrollment, 99% married at 12 months (1% separated), and 98%
married at 24 months (1% divorced and 1% separated). The SES Only Risk class also
demonstrated broad stability over time, with approximately 70% unmarried at each time
point. Over time, the rate of married status in this class increased, from 1% at enrollment
to 4% at 12 months and 7% at 24 months. Possibly relatedly, the rate of living with
partner decreased from 24% at enrollment to 18% at 24 months. The Cohabitating Middle
and Single Mothers classes demonstrated similar patterns of increased rates of married
status over time (Cohabitating Middle 52% at enrollment, to 62% at 24 months; Single
Mothers 0% at enrollment to 8% at 24 months). Yet, rates of living with a partner
decreased for the Cohabitating Middle class over time, and it is hypothesized this
corresponds to the couples who went on to get married. These post-hoc analyses also
indicated the highest number of divorced mothers fell into the Single Mothers class (16%
divorced at enrollment, all other classes <3% divorced). For the Psychosocial Only risk
group, relationship trends were in the opposite direction, with rates of married status
decreasing over time (from 48% to 44%) as well as living with partner (27% to 12%).
Interestingly, marital status associated with the Low SES-Physical Conflict class
remained relatively stable over time, with 70% remaining never married, and married
status ranging from 3-4% at each time point. Slight decreases of living with partner were
noted over time, from 21% at enrollment to 17% at 24 months. More instability was
observed in the Low SES-Depressed class, in the direction of less romantic involvement
(similar to Psychosocial Only risk class). For example, 14% were married at enrollment,
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which dropped to 8% at 24 months. Rates of separation increased from 2% to 12% at 24
months. Interestingly, 22% reported living with partner at enrollment, 16% at 12 months,
and 26% at 24 months. It is hypothesized that this later increase could represent new
romantic unions as opposed to original relationship which was likely with the child’s
father.
Results indicated one class highly characterized by physical conflict (i.e., Low
SES-Physical Conflict), as well as two classes with more moderate rates (Psychosocial
Only and Low SES-Depressed). Follow-up analyses indicated that in the Low SESPhysical Conflict class, 53% reported their partner as a perpetrator of physical conflict,
and 92% reported themselves as a perpetrator of physical conflict. For both the
Psychosocial Only and the Low SES-Depressed class, approximately 30% reported
partner as perpetrator (32% and 31%, respectively) and approximately 40% reported selfperpetrated conflict (43% and 45% respectively). The Psychosocial Only risk class was
highly characterized by psychological conflict as well, and 92% described themselves as
perpetrator, and 92% described their partner as engaging in psychological conflict tactics.
Both the Low SES-Depressed and Low SES-Physical Conflict classes reported elevated
psychological conflict. In the Low SES-Depressed class, 60% described their partner in
this way, and 80% described themselves as engaging in psychological conflict. Similarly,
in the Low SES-Physical Conflict class, 66% reported partner and 83% reported
themselves.
Mixture model results indicated two classes characterized by elevated 4-week
depression: the Psychosocial Only risk class and the Low SES-Depressed class. At six
months postpartum, results remained largely the same. ANOVA results revealed that the
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Low SES-depressed class reported significantly higher depression than each other class
(EPDS six month M = 9.97). Additionally, the Psychosocial Only risk class (M = 5.88)
reported significantly higher depression than the Low Risk class (M = 3.68). No other
statistically significant differences emerged.
Discussion
The present study adds to a growing body of literature which aims to understand
configurations of early childhood risk from a person-centered perspective. Results were
congruent with previous findings, and extended this body of research through the
addition of physical and psychological conflict as indicators of risk, which were then
supported as salient in the prediction of early childhood difficulties.
The first goal of the present study was to identify subgroups of families with
similar patterns of risk across socioeconomic, family structure, and maternal functioning
domains. Latent variable mixture modeling was used to identify these subgroups, and a
seven class solution was chosen as the best overall fit to the data based on statistical fit
indices, entropy, and conceptual and substantive meaning. The classes that emerged
included two larger classes, Low Risk and SES only Risk, as well as smaller, more
nuanced risk classes. These included a Middle Income Cohabitating class, a Low SESDepressed class, a Low SES-Physical Conflict class, a Psychosocial Only risk class, and
a Single Mothers class. Although no study to date has investigated profiles of risk across
these specific risk factors, consistencies were found between these results and the results
of related studies.
Two related investigations have identified Low Risk classes, which were
similarly characterized by being married, having middle to high income and education,
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and absence of other related risk factors (Lanza et al., 2010; Rhoades et al., 2011). As
hypothesized, this class also emerged in the present study, and characterized
approximately 30% of the sample. In prior studies, most other identified classes were
characterized by diminished income, except for the identification of a Married, Stressed,
and Depressed class (Rhoades et al., 2011). Similarly, the present study identified a
Psychosocial Only risk class, which included mothers with elevated depression and
conflict in the context of high socioeconomic functioning. Unlike a hypothesized
“married, stressed, and depressed” class, this class was characterized by more diversity in
family structure—only by a 55% probability of being married and 69% probability of the
father residing in the home.
Two middle income classes were identified in the present study which have not
been identified in previous work. The Cohabitating, Middle Income class and the Single
Mothers class were both characterized by moderate income. The Cohabitating Middle
Income class was characterized by diversity in family structure, whereas the Single
Mothers class was unmarried and living predominately without a partner. Follow-up
analyses indicated that the Single Mothers class had the highest number of divorced
mothers as compared to other classes. Additionally, the Single Mothers class was on
average older than the Cohabitating Middle Income class. A Resilient Mothers class was
hypothesized, representing prior findings of a Low Risk class within a high risk sample,
yet, this class (Single Mothers in the present study) had moderate income as opposed to
expected low income. Regarding specific socioeconomic indicators, the Cohabitating
Middle Income class reported slightly higher income, whereas the Single Mothers class
reported a higher likelihood of post-college education. Supplemental analyses also
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identified racial differences, with 60% of the Cohabitating Middle Income class
identifying as African American, compared to over 90% of the Single Mothers class.
Taken together, the Single Mothers class is conceptually congruent with the concept of
resiliency (i.e., increased education/moderate income in the context of no partner/spouse;
positive psychosocial functioning). It is possible that, in line with increased maternal age,
this birth represents a later birth for these families (i.e., not a first child). No similar
classes have been reported in previous studies, although these classes may have been
represented by the Average class described by Perry and Fantuzzo (2010). It is possible
that this class is more identifiable in more urban contexts, as the samples employed in
Rhoades et al. (2011) and Lanza et al. (2010) were drawn from more rural contexts.
Additionally, the present study included a 4-level indicator of income, as opposed to a
binary indicator which may have added information regarding more moderate income
levels.
Three classes characterized by low SES were identified, including two especially
high risk classes, both of which were young and living in low SES contexts. This did not
support our hypothesis that low SES classes may be differentiated by age—no low SES
class was characterized by more advanced maternal age. Of these, one class was highly
characterized by maternal depression, and one was highly characterized by prenatal
physical partner conflict (this group also had an average maternal age lower than the Low
SES-Depressed class). Broadly, the majority of young mothers living in low SES
contexts fell into the SES Only risk group, yet, as additional classes were considered in
the solution, these two smaller subgroups of mothers with more nuanced, higher risk
profiles were identified. Both the Low SES-Depressed class and the Low SES- Physical
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Conflict class reported similar levels of psychological conflict, which were considerably
elevated as compared to the SES Only class. Whereas the Low SES-Depressed class also
reported a moderate level of physical conflict, the Low SES-Physical Conflict did not
report elevated depression which was contrary to previous research demonstrating
intimate partner violence as a risk factor for elevated maternal depression (Lindhorst &
Oxford, 2008). As mentioned, follow-up analyses indicated a mutuality of aggression in
this relationship context, with 92% of mothers describing themselves as a perpetrator and
53% describing their partner as a perpetrator.
The second goal of the present study was to compare children’s socioemotional
functioning at 12 and 24 months between the identified classes and results indicated
significant differences at both time points. At 12 months, patterns of differences were
similar across domains (internalizing, externalizing, and dysregulation), and by 24
months, more differentiation emerged between domains—in line with current
understanding about the development of emotion regulation and emergence of
internalizing and externalizing difficulties in the first two years of life (Kagan, 1989;
Keenan, 2000). Current research has shown little evidence of gender differences in
dysregulation in early childhood (Keenan & Shaw, 1997; Stifter & Jain, 1996), and this
study similarly found no gender effects in the prediction of dysregulation at 12 or 24
months. At 12 months, marginal gender effects were identified, with boys reported as
displaying marginally more externalizing behaviors and girls rated as having marginally
more internalizing symptoms. By 24 months, reports of boys’ externalizing difficulties
were significantly higher than those reported for girls. At 12 and 24 months after
accounting for child gender and prior difficulties (i.e., 12-month difficulties), the Low
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Risk class consistently reported the lowest mean difficulties, as hypothesized. As
hypothesized, the Low Risk class was statistically indistinguishable from the Single
Mothers class, yet, contrary to hypotheses, the Psychosocial Only risk class was also
indistinguishable from the Low Risk class (although means were elevated in some
domains, most notably, 24 month externalizing difficulties). The Cohabitating Middle
class reported more difficulties predominately at 12 months, which were significantly
higher than the Low Risk class on both Internalizing and Externalizing difficulties (at 12
months only). The SES Only and Low SES-Physical Conflict classes reported higher
again difficulties, which were significantly higher than the Low Risk class for
Internalizing, Externalizing, and Dysregulation difficulties at 12 months. At 24 months,
the Low SES-Physical Conflict was at increased risk for Externalizing difficulties as
compared to the Low Risk class, and this was the only significant difference regarding
24-month externalizing difficulties. On the other hand, the SES Only class reported
significant elevations for Internalizing difficulties only (as compared to the Low Risk
class). Finally, the most significant risk across domains was associated with membership
in the Low SES- Depressed class. At 12 months, the Low SES-Depressed was a “class of
its own” and significantly higher than each other class across Internalizing, Externalizing,
and Dysregulation domains. At 24 months, unadjusted means again were elevated
compared to all other classes, but once 12-month difficulties were accounted for, the Low
SES-Depressed class was at especially increased risk for Internalizing and Dysregulation
difficulties. Investigations into differences regarding competencies differed from
domains of socioemotional difficulties. Broadly, no significant differences were found at
12 or 24 months, yet, at 24 months there was a significant pairwise comparison between

50

the Low SES-Physical Conflict class (whom reported the lowest level of competencies
overall) and the Low Risk class.
These findings provide partial support for a cumulative risk perspective. The
fewest early childhood difficulties and highest competencies were consistently associated
with low risk across domains (family structure, SES, and maternal functioning). Classes
with risk in one domain (Single Mothers, Psychosocial Only, and Cohabitating Middle)
showed variable results. Single Mothers (i.e., family structure only risk) as well as
Psychosocial only risk (maternal functioning only risk) classes did not report
significantly more difficulties than the Low Risk class. The Cohabitating Middle class
similarly reported risk only in the domain of family structure, yet increased difficulties at
12 months were observed. Together these findings support the differential meaning of
various risk constellations; however, congruent with the cumulative risk perspective, it
was also apparent that children’s outcomes became significantly compromised when risk
in two domains was present (SES Only class; socioeconomic and family structure
domains), and even further compromised when risk was present in three domains (Low
SES-Depressed and Low SES-Physical Conflict classes). Inasmuch as risk for negative
child outcome increased as the number of impaired domains increased, these findings
provide support for the use of a cumulative stress perspective. Yet, the present findings
further suggest that a cumulative risk perspective may lose important information when
risk is characterized across both SES and maternal functioning domains. Once multiple
risk domains were compromised, outcomes differed not simply by the number of risks
present, but by the nature of the risk. For that reason, although the findings are congruent
with a cumulative risk perspective, important information about specific risk carried in
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different domains would be lost if simple summations were used. These nuanced findings
bring up the following topics of discussion: differential impact of family structure in
broader risk configuration, compounding impact of SES and maternal functioning on
child outcomes, and differential relations between maternal depression and conflict and
child outcomes.
As rates of nonmarital childbirth have continued to rise (McLanahan & Beck,
2010), a large body of research has investigated child outcomes in the context of diverse
family structures. Single parenthood is often considered a risk factor for compromised
child outcomes, yet, in the present study, the Single Mothers class was particularly
indistinguishable from the Low Risk class. More recent conceptualizations of risk carried
by family structure variables have differentiated between family structure and family
stability. The Cohabitating Middle Income class was differentiated from the Single
Mothers class only in terms of family structure, with a 96% probability of father being
present in home and approximately 50% probability of being married. The term ‘fragile
families’ refers to families in which parents are unmarried to one another, and includes
both cohabitating and single-mother families. Research has indicated that cohabitating
families are more unstable than single-mother families, and both are less stable over time
than families where parents are married (Craigie, Brooks-Gunn, & Waldfogel, 2012).
There is some evidence that children in stable one parent households do better socially
and academically than children in unstable two parent families (Heiland & Liu, 2005),
which is broadly congruent with results of the present study. Indeed, many changes were
observed in family structure over time in the Cohabitating Middle Income class. These
changes included increased rates of marriage along with decreased rates of living with
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partner, which seems to indicate that some unions became more stable and others
dissolved. It is also possible that other risk factors not included in the present study
played a role. For example, although this class did not report elevated maternal
depression, there may have been increased maternal stress during the first year of life
which is known to increase in the context of uncertainty or transitions in family structure
(Beck et al., 2010; Osborne & McLanahan, 2007).
Interestingly, although means remained somewhat elevated over time, the risk
associated with the Cohabitating Middle Income class membership was overall more
transient, and no significant difficulties emerged at 24 months. The Psychosocial Only
risk class reported similar diversity in family structure at enrollment and over time, as
well as risk in maternal functioning domains, but were not found to report increased risk
for child difficulties. It is possible that the higher income reported by the Psychosocial
Only risk class buffered effects associated with family structure risk which points to the
importance of considering compounding effects of family risk and socioeconomic risk. In
support of such a hypothesis, research has indicated that relationship transitions (dating
or cohabitation) when children are young are associated with increases in maternal stress,
but this relation is moderated by maternal education (mothers with less education were
more likely to report high stress after a relationship change; Beck et al., 2010).
Indeed, the compounding nature of risk in the domains of socioeconomic
functioning and maternal functioning was notable in the results of the present study.
Across domains and time points, classes characterized by low SES and young maternal
age reported significantly more child difficulties. Within these risk classes (SES Only,
Low SES-Physical Conflict, and Low SES-Depressed), the SES Only risk class
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consistently reported fewer difficulties than those characterized by both socioeconomic
risk and diminished maternal functioning. In many domains, the SES Only risk class
reported functioning that was only significantly lower than the Low Risk class, whereas
classes characterized by impaired SES and maternal functioning were at more increased
risk for negative child outcomes. Previous research has found these compounding effects
between socioeconomic risk (including maternal age) and maternal functioning. For
example, adolescent mothers are at increased risk for depression and stress after the birth
of a child; additionally, young mothers are at further increased risk for depression when
they report low SES (Secco et al., 2007). Specifically, maternal depression in the context
of low SES placed children at highest risk for increased difficulties across domains.
When maternal functioning was impaired in the context of high SES (i.e., Psychosocial
Only risk class), mean scores across domains were slightly lower than the Low Risk
class, but not significantly so. Rhoades et al. (2011) similarly found that psychosocial risk
alone (e.g., maternal depression) was not associated with diminished child outcomes
unless in the context of a poor, single parent family. They hypothesized that in two-parent
contexts, children may be exposed to more stimulation than children in single parent
homes with a depressed mother; in other words, the presence of a non-depressed parent
may mitigate some of the negative impact (Rhoades et al., 2011). It is important to note
that in addition to the differences in SES between the Psychosocial Only risk class and
the Low SES-Depressed/Low SES-Physical Conflict classes, the Psychosocial Only risk
class was characterized highly by psychological conflict, and had lower levels of
depression and physical conflict than the Low SES Depressed/Physical Conflict classes.
It is possible that the levels of depression and physical conflict were also important in the
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lack of differences found between these classes. Yet, overall, results were congruent with
compounding effects of diminished socioeconomic resources and compromised maternal
functioning as being more salient in understanding early child outcomes as compared to
risk in one or the other domain.
Findings that maternal depression, exposure to conflict, and diminished
socioeconomic resources placed children at increased risk for socioemotional difficulties
are not new (Brooks-Gunn & Duncan, 1997; Cummings & Davies, 1994; Feil et al.,
2000). Additionally, the compounding effects of diminished socioeconomic status and
maternal depression are well-documented and have been found in similar person-centered
investigations of multiple risk domains (Lanza et al., 2011; Perry & Fantuzzo, 2010;
Rhoades et al., 2011). The present study adds to current understanding through the
inclusion of physical and psychological conflict as aspects of risk to consider in the
identification of risk profiles, which has been suggested as important for future research
by several related investigations (Parra et al., 2006; Perry & Fantuzzo, 2010). The risk
class characterized by diminished socioeconomic status, young maternal age, and
physical conflict was larger than the Low SES-Depressed class (10% of sample,
compared to 5% of sample), although the risk carried by this class membership was not
severe as compared to the Low SES-Depressed class. The stronger relations between
conflict exposure and externalizing difficulties as compared to internalizing difficulties
identified in the present study have been identified in previous research (DeJonghe, von
Eye, Bogat, & Levendosky, 2011). Also notable were differences in timing; at 12 months,
the Low SES-Depressed class reported strongly elevated means, and although the Low
SES-Physical conflict also had elevated means at 12 months, difficulties continued to
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build between 12 and 24 months, particularly for Externalizing difficulties. As the body
of research substantiating the impact of early maternal functioning on child development
has grown, attention has turned to identify mechanisms of transmission. Aspects of
maternal functioning are supported as impacting child development through changes in
attachment quality as well as caregiving environment and parenting behaviors. Within
weeks of life, negative correlates of postnatal depression have been reported, centered in
the mother-infant relationship, including increased maternal hostility and irritability,
decreased warmth (Lovejoy et al., 2000); which in turn relate to infants who display
fewer positive facial expressions and cry more often than infants of well mothers
(Cutrona & Troutman, 1986; Field 1984; Field et al., 1985). Similarly, in the
development of self-regulation, infants rely on their caregivers as “regulators” very early
in development, and the task of self-regulation is slowly transferred to the mother-child
dyad and later the child as a self-regulator (Loman & Gunnar, 2010). Although there is
also evidence of early impact of domestic violence (partner to mother) on mother-infant
attachment (Levendosky, Bogat, Huth-Bocks, Rosenblum, & von Eye, 2011), less is
known about broader conflict contexts such as mutual aggression. Research indicates that
mutual aggression in romantic relationships is more common than male-only or femaleonly aggression (Brush, 1990; Capaldi, Shortt, & Crosby, 2003; Olsen, Parra, & Bennett,
2010). Mutuality of aggression has been found to be even more prevalent among
adolescent partners, with rates between 50 and 70% (Gray & Foshee, 1997), and that
young females are more likely than males to initiate physical conflict in adolescence and
young adulthood, although rates of reciprocation are similar across males and females
(Capaldi, Kim, & Shortt, 2007). It is important to note that regardless of initiation,
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consequences of physical aggression are more serious for women than men (Stets &
Straus, 1990). It is possible that these differential relations between conflict and
depression have not been well investigated due to usually observed co-occurrence of
maternal depression and conflict, with evidence of bidirectional effects. As the majority
of research in these domains has focused on married couples of moderate or high SES, it
is interesting that the class reporting the highest conflict in the present study did not
report elevated depression. It is possible that the impact of postnatal depression have a
more immediate impact on very early attachment, which is likely most relevant for the
development of self-regulation and early internalizing symptoms, such as separation
anxiety. In line with such a hypothesis, it has been posited that the transmission of
parental conflict to child behavior is not via the parent-child relationship, but instead
more strongly associated with social learning and behavioral imitation (Downey &
Coyne, 1990; Hipwell, Murray, Ducournau, & Stein, 2004). In other words, these modes
of transmission may be related to more distal observations in diminished socioemotional
functioning, as identified in the present study (i.e., more pronounced at 24 months).
Clinical Implications and Future Directions
Early intervention programs for young, low income mothers are widely
developed, but the evaluation, funding, and implementation of these programs differs
considerably. Person-centered approaches can be particularly useful in the translation of
risk research to the domain of intervention (Lanza et al., 2011), and the results of the
present study raise a number of clinical and community implications for intervention with
the most vulnerable, at risk families. Findings indicated that each risk class associated
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with diminished socioeconomic resources was characterized by diminished
socioemotional outcomes at 12- and 24-months, as compared to low risk families.
Two-generation early intervention programs for low-income families typically
focus on increasing families’ self-sufficiency as well as enhancing children’s cognitive,
social, and emotional development from birth to age 5. The largest of these programs is
Head Start/Early Head Start, with Early Head Start (EHS) focusing on the prenatal period
as well as birth to age 3. In 2011, EHS was serving 102,000 children and 6,900 pregnant
women nationwide (Early Head Start National Resource Center, 2011). EHS programs
include center-based, home-based, and combination services, and at the age of one,
approximately 52% of families are receiving home-based services, 44% center-based
services, and 4% combination services (Vogel et al., 2011). Such programming has
shown benefits for child development including cognitive, social, emotional
development, and overall preschool readiness, and in the context of the present study,
may represent a broad intervention proven to offset some risk associated with diminished
socioeconomic resources.
As found in previous studies and substantiated in the present study, the families at
highest risk for compromised socioemotional development were characterized not only
by socioeconomic risk, but also compromised maternal functioning (depression and
physical conflict). As a two-generation program, many EHS program goals relate to the
provision of parenting support as well as mental health services to parents. Parenting
support and training are more likely to be integrated into EHS programming, whereas
mental health services are largely provided through referrals to community agencies
(save for a few programs discussed below). Approximately 20% of EHS mothers
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reported mental health treatment, and of these mothers, only 20% received assistance
finding services through EHS. It is important to note that racial differences have been
found regarding service utilization among EHS families. For example, African American
and White EHS mothers reported similar rates of mental health problems, but 34% of
White mothers reported engaging in mental health treatment as compared to 8% of
African American mothers. Yet, only 21% of White mothers reported utilization of
parenting classes offered, as compared to 29% of African American mothers (Vogel et
al., 2011). It stands that two-generation programs may enhance the benefits provided to
the community through more integrated mental health services, especially for families
with barriers to mental health treatment. As research continues to build substantiating the
interdependent nature of maternal psychosocial functioning and parenting practices, more
integrated approaches between parent training and maternal support may enhance the
benefits of programming, especially for families with barriers to mental health treatment.
If the children of low SES mothers experiencing significant depression in the
postnatal period are at highest risk for compromised early outcomes, even as compared to
SES risk classes and high conflict classes, what are the current options for intervention?
Validated treatments for postnatal depression exist and continue to be developed in
individual and group formats, and similar to treatment for major depression, include
behavioral (Antonuccio, 1998), cognitive (Butler & Beck, 1995), and interpersonal
components (Cornes & Frank, 1994). In the context of community intervention such as
EHS programming, research has indicated that mothers experiencing depression were
less involved with offered home and school based activities and reported fewer
interactions with teachers (LaForett & Mendez, 2010). Novel approaches have attempted
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to tackle such barriers to access in a culturally-competent manner for diverse families.
The Mothers and Babies program (Muñoz et al., 2007) is a cognitive-behavioral approach
with a focus on the impact of mood on parenting, and integrates treatment for and
prevention of depression with parent skills training. This program has been shown to not
only improve maternal mood but also have benefits on child development. Such
approaches have shown promise as effective treatments, as well as in their ability to be
integrated into home-visiting programs for low-income families (Muñoz et al., 2007).
Recent investigations of this group focus on the integration of such programming (i.e.,
assessment and referral) through public assistance programs such as WIC.
In addition to replicating previous findings regarding the compounding nature of
maternal depression and low SES on child outcomes, the present study also investigated
psychological and physical conflict as a facet of maternal functioning. Prior work has
called researchers to investigate conflict in the context of broader maternal risk (Parra et
al., 2006; Perry & Fantuzzo, 2010), and results of the present study identified multiple
subgroups characterized by conflict. Relationship conflict, especially in the context of
diverse family structures, has not received as much attention as a target of intervention, as
compared to maternal depression. Although maternal depression was more highly related
to negative child outcomes, when mothers reported prenatal physical conflict in the
context of low SES, children were at highly increased risk for externalizing problems at
24-months, as well as broad risk across domains (similar to the SES only class). Overall,
results of the present study support the importance of including assessment of conflict
when developing profiles of early risk, even in contexts where the assessment of conflict
may be complicated (e.g., unmarried or ambiguous partner status), as well as further
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disentanglement of differential outcomes associated with maternal depression and
relationship conflict. Additionally, the two highest risk classes (Low SES-Depressed/Low
SES-Physical Conflict) were both characterized by elevated psychological conflict in the
prenatal period. In line with home visiting programs which offer services aimed to
prevent, treat, or improve parenting in the context of maternal depression, a review aimed
to understand assessment of, and intervention related to intimate partner violence through
home visiting programs (Sharps, Campbell, Baty, Walker, & Bair-Merritt, 2008). Results
indicated that, although some home visiting programs assess for intimate partner violence
and conflict, home visitors feel unequipped to tackle such topics, and the extent of
intervention is referral to community resources. No programs with content aimed to
address intimate partner violence were identified (Sharps et al., 2008). As the class
characterized by physical conflict was even larger than those impacted by maternal
depression in the present study, it may be important to develop interventions in this
domain, and integrate existing interventions into broader programming for at risk families
during the perinatal period. Topics from the broader co-parenting literature, and
interventions aimed to decrease conflict between parents may shed light on possible
directions for intervention (Fagan, 2008).
Limitations and Contributions of the Present Study
There are limitations of the present study which must be acknowledged in the
interpretation of findings. Although the urban, diverse sample was a strength of the
present study, the diversity of the sample may have limited the results in some ways. For
example, it is possible that in a more moderate to high income sample, significant
differences would have emerged between a Psychosocial Only risk group and a Low Risk
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group, and it is also possible that additional profiles would have emerged. For that
reason, it is likely that the results of the present study are more applicable to low-income
or at risk populations. Because of interest in modeling family structure, as well as the
broad diversity of family structure in the present study, it was important to account for
marital status as well as father’s presence in the home. Yet, this may have introduced bias
into LVMMs due to the directional dependence between these categories (i.e., very low
likelihood of being married but father not living in the home at time of enrollment). Even
after including these two variables, diversity of family composition was not fully
captured in the present model, which necessitated descriptive post-hoc analyses to
capture variability not represented in risk profiles. Other variables which may have
increased specificity in our understanding of family structure include grandmother’s
presence in the home (likely of particular importance for the youngest risk classes),
marital engagement status (i.e., engaged to be married), length of cohabitation, and level
of relationship commitment. Such indicators would have likely especially shed light on
the interpretation of findings relevant for the Cohabitating Middle Income class.
Additionally, the use of posterior class probabilities as observed variables in MANOVA
and ANCOVA analyses could be considered a limitation of the present study, although
science continues to emerge regarding the best practices for comparing results of personcentered analyses on other variables of interest (Clark & Muthén, in press). A
conservative alpha level was chosen to account for error which was not accounted for in
further analyses, yet, this may have impacted the findings. Finally, the results were
limited by the lower number of participants who had complete data at 24 months.
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In addition to future research addressing these limitations to substantiate the
present findings, these results identify a number of future directions for related research.
First, as relationship transitions were noted but not fully modeled in the present study, a
necessary extension may investigate changes in relationship status over time, in the
context of maternal psychosocial functioning to better characterize the role of
relationship transitions in the link between maternal functioning and child outcomes.
Additionally, as maternal depression and maternal conflict demonstrated differential
relations with child outcomes, especially between 12 and 24 months, future research is
needed to better understand any differential mechanisms, possibly in the domains of the
parent-child attachment relationship as well as parenting practices and exposure to
conflict. Similarly, other forms of maternal psychopathology which may be more relevant
for mothers in conflictual relationships, such as post-trauma symptomatology, may be
important to include as an indicator of risk (Enlow et al., 2011). With an eye towards the
future functioning of young, at-risk mothers, the Single Mothers class was older, and
showed signs congruent with the concept of resiliency. More in-depth, even qualitative
research related to these mothers would add important context to our understanding of
this group of mothers with positive psychosocial functioning and positive child outcomes.
In spite of these limitations and the need for future research, the present study
extended knowledge regarding how multiple, complex risk factors accumulate within
diverse families, and how these patterns of risk relate to early childhood socioemotional
difficulties. Prior results, namely the modeling of risk heterogeneity within a personcentered framework, and the compounding effects of socioeconomic and maternal
functioning risk factors, were replicated. Additionally, novel contributions were made
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through the investigation of risk profiles within a diverse, urban context, with the use of
ordered categorical indicators of income and education which contributed to the
identification of profiles characterized by mid-range socioeconomic status. The most
notable contribution of the present study was the inclusion of conflict as an indicator of
early family risk, which proved to identify a previously non-identified, high risk class of
young mothers. The associated outcomes were not as problematic as those of the young
mothers experiencing clinically significant depression, and currently, the integration of
prevention and treatment of maternal depression into early intervention/ home-visiting
programs is impressive. Clinicians as well as other community stakeholders would do
well to address the relative gap of services available for partner conflict, both physical
and psychological, in the perinatal period.
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